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Introduction
Prostate cancer (PCa) is the second most common cancer and the fifth most common cause of cancer death worldwide [1] . Although PCa is common, few established preventable risk factors have been identified. There is little evidence for any association between alcohol and PCa [2] . The association between diet and PCa has been investigated in a number of studies with little conclusive evidence on the association of nutrients or food items with PCa [3] . Obesity, measured as body mass index (BMI), has shown a modest association with PCa mortality [4, 5] , but the results with regard to PCa incidence are mixed [5, 6] . Several studies reported an inverse association between diabetes mellitus and PCa risk [7, 8] .
Tobacco use is a known risk factor of several cancers [9] . A meta-analysis of 24 prospective studies published in 2010 found no significant association between current smoking and PCa incidence, but it showed a statistically significant 11-22% increased risk, depending on the exposure measurement method (daily amount of use, cumulative use), in analyses comparing the highest versus lowest categories of use [10] . However, the latter estimates were based on only a few studies (maximum of five studies), and the results for duration of use and cumulative use were combined. A significant 14% increased risk of PCa death associated with current smoking was also reported in that meta-analysis; the highest categories of smoking were associated with a 24-30% increased risk [10] . Although that meta-analysis was published in 2010, it included articles published up to February 2007. Since then, results of several prospective studies have been published . Also, no dose-response analysis of the association between tobacco use and PCa is available. One approach to examine dose-response associations, which we sought to do, is via metaregression. Meta-regression can examine dose-response associations and estimate the risk per exposure unit using actual quantities of exposure and risk estimates for all reported categories of exposure, so it can be more informative than comparing the highest versus the lowest categories of use (only two categories of exposure) that takes into account neither intermediate exposure levels nor any variation in the cut-off point of (and subsequently the quantity of exposure in) the highest categories of use, although it may vary substantially across studies.
An autopsy series of individuals not screened for PCa and who died for various reasons identified asymptomatic undiagnosed PCa in 30-70% of men >60 yr of age [33, 34] . A considerable proportion of incident PCa today may be indolent cancers identified through prostate-specific antigen (PSA) screening. Even without treatment, these cancers are unlikely to progress [35, 36] . Therefore, although identifying modifiable risk factors for any PCa is important, it is arguably more important for fatal PCa. We aimed to quantify the dose-response associations between tobacco use and PCa mortality and as a secondary aim to examine PCa incidence, separately, using meta-regression models. We also investigated the association between current, former, and ever tobacco use and PCa incidence and mortality.
Evidence acquisition
A more detailed version of our methods is available in the Supplement.
Search methods
We searched the PubMed and Web of Science databases to identify articles from prospective cohort studies on tobacco use and PCa incidence and mortality, following the Meta-analysis of Observational Studies in Epidemiology guidelines [37] . Only studies published in English were considered. All results were updated on January 21, 2014. Using this approach, we identified a total of 1069 articles, 499 from PubMed and 570 from Web of Science. From this list, 296 articles were excluded because they were retrieved twice (from both databases), and we kept only one of them, leaving 773 articles in the list.
We examined article abstracts and retrieved and reviewed full texts of potentially eligible articles. We included publications that met the following four criteria: reporting original research, human studies, prospective cohorts, and providing information about tobacco use and PCa. We included in our meta-analysis studies reporting relative risk (RR) estimates for the association between tobacco use and PCa incidence or mortality or information to calculate these estimates (eg, the number of cases and person-years of follow-up or number of noncases). We included in our systematic review, but we were not able to include in our meta-analysis, articles that explicitly reported no significant associations between tobacco use and PCa but did not present risk estimates or information to calculate them, or articles in which some information about the association was provided but not enough to be included in the meta-analysis. We also searched bibliographies of relevant articles to identify other publications not retrieved in our electronic search; we found 26 additional publications potentially eligible, resulting in 799 potentially eligible articles. Abstracts (with no subsequent full-text publications) and unpublished studies were not considered.
We excluded 705 articles that did not meet the inclusion criteria. Among this group, there were 162 articles on risk factors of PCa incidence or mortality with no information on smoking and PCa, as follows: 22 articles from studies in which smoking data had not been collected (mainly census-based studies and retrospective occupational cohorts); 77 articles from studies whose results were included in our meta-analysis using another article; and 63 articles from 52 other studies with 459 PCa deaths and 16 288 incident PCa cases, of which only 776 cases were from studies completed in 1995 or earlier (Supplement). Of remaining articles with information on smoking and PCa (n = 94), 26 articles were excluded because similar or more complete data from the same cohort were available in another included publication. An additional nine articles were excluded for other reasons (Fig. 1) . Of the remaining 59 articles , 51 articles were included in the meta-analysis. We report results of the other eight articles without including them in the meta-analysis [16, 40, 41, 51, 52, 58, 73, 74] because they did not provide enough information to do so. Two authors (F.I. and D.M.M.) independently performed the search, evaluated the articles, and abstracted the data. Any inconsistency was resolved by consensus.
Data abstraction
Ever tobacco use was defined as follows. Some articles reported on ever tobacco use. Some reported on both former and current tobacco use, so results on ever use could be calculated by combining the results for former and current users. Also, some studies only reported on current tobacco use (ie, tobacco use at baseline). In this case, current users were considered as ever users. The RRs and 95% confidence intervals (CIs) were abstracted separately by tobacco product type. We indicated in the figures and tables the articles reporting on smoking of all tobacco products combined only or without specifying the tobacco product, but in the meta-analysis, those results were included in the analyses of cigarette smoking, assuming all or most of the tobacco users were cigarette smokers. We used the maximally adjusted results when several risk estimates with various adjustments were reported.
Statistical analysis
We calculated the summary risk estimates and 95% CIs and plotted forest plots using random effects models (DerSimonian-Laird method) [75] for the association between current, former, and ever tobacco use and PCa incidence and mortality separately. We reported results for cigarette smoking and for other tobacco products (when available). Heterogeneity among articles was estimated using the I 2 statistic and p values associated with Q statistics. The 2 statistic indicates the percentage of total variability explained by heterogeneity [76] . We plotted funnel plots and used the Egger weighted regression method and the Begg and Mazumdar adjusted rank correlation test to examine publication bias.
We also applied random effects meta-regression models when information on the quantitative use of tobacco and PCa was reported, and presented a linear prediction of the fitted values. We did not apply meta-regression analysis to former cigarette smoking because few articles reported quantitative measures for former smokers. Furthermore, the association between former tobacco use and PCa risk, if any, could be influenced by the duration of time since quitting smoking. Also, because little quantitative data were available on tobacco products other than cigarettes, we only include cigarette smoking in our metaregression analysis. The midpoint of each exposure category was considered as the dose associated to the RR (95% CI) for that category. For the open-ended upper category of use, we multiplied its lower bound by 1.5 to estimate the exposure level [77] .
Subgroup analyses were conducted for results controlling (either by standardization or statistical adjustments) for age, race/ethnicity, socioeconomic status (any of income, education level, occupation, or insurance status), BMI, and history of diabetes mellitus as the main potential confounding factors. We performed analyses stratified by geographic area and by the time of study completion (last follow-up before/during vs after 1995). The latter was done to investigate the associations in the era before PSA screening for PCa became widespread, which first started around the mid-1990s, mainly in the United States [78] [79] [80] . The widespread use of PSA screening after the mid-1990s may not be homogeneous across countries because the starting time and extent of use were not the same in various regions. Nevertheless, although no cut-off is perfect, a cut-off of 1995 is reasonable to identify pre-PSA screening era studies that were the main focus of this subgroup analysis.
We also calculated population attributable risk (PAR) for smoking and PCa death in the United States and Europe because most studies were from these two regions, using the following formula [81] : in which pr was the smoking prevalence in the population [82, 83] . Using these PARs and the number of PCa deaths in those region [79, 84] , the number of PCa deaths attributable to smoking were calculated. All statistical analyses were performed using Stata v.11 software (StataCorp, College Station, TX, USA). Throughout the article, associations with 95% CIs that do not include unity or two-sided p values <0.05 were considered statistically significant.
Evidence synthesis
Supplementary Table 1a summarizes the characteristics and results of 51 articles included in this meta-analysis. Overall, 15 articles reported on mortality, 30 on incidence, and 6 on both, totaling 11 823 PCa deaths, 50 349 incident cases, and 4 082 606 participants. Articles were published between 1958 and 2013 and were from studies conducted in the following geographic regions: 26 from the United States, 17 from Europe, and 8 from Asia (mainly East Asia) or Australia/New Zealand. Eight additional articles provided some results but not enough information to be included in the meta-analysis (Supplementary Table 1b) . Results of these articles are shown separately at the end of this section.
Prostate cancer mortality
Current cigarette smoking at baseline was associated with an increased risk of death from PCa (RR: 1.24; 95% CI, 1.18-1.31) based on 19 articles ( Fig. 2; Table 1 ), with little heterogeneity in results (I 2 = 1%; p = 0.45) and little evidence for publication bias ( p = 0.48; Supplementary Fig. 1 ). Data on tobacco products other than cigarette were available from four studies only with significant heterogeneity in the results (Fig. 2) .
In meta-regression models, the amount of cigarette smoking at baseline (cigarettes per day) showed a dose-response association with PCa death ( p = 0.02; RR for 20 cigarettes per day = 1.20) based on 12 studies [13, 18, 31, [45] [46] [47] [48] 53, 54, 57, 64, 72] (Fig. 3 ; Table 1 ). Three point estimates related to one of the categories of tobacco use in three different studies appeared to be markedly different from other point estimates (RRs ≥3 in Fig. 3 ), but those estimates were based on small numbers of cases and consequently had small weights. Exclusion of those point estimates did not substantially change the results (data not shown). Few studies reported on cumulative or duration of tobacco use and PCa mortality (Supplementary Table  1a ), so we did not apply meta-regression to these measures. Of the four articles that reported on cumulative cigarette smoking use and PCa mortality, one with 103 deaths showed a significant positive association [60] , and one with 150 deaths showed a nonsignificant positive association [13] ; two others (with 98 and 37 deaths, respectively) found a null association [40, 64] . All four articles that reported on smoking duration showed an increased risk [13, 31, 53, 57] but with little evidence for dose-response associations in two studies [53, 57] . These four articles also reported on amount of use, and they were included in the meta-regression analysis of that measure.
The RR (95% CI) for the association between previous cigarette smoking at baseline and PCa mortality was 1.06 (1.00-1.13) based on 13 articles ( Supplementary Fig. 2 ), with little heterogeneity (I 2 = 0%; p = 0.62). The RR (95% CI) for the association between ever cigarette smoking and PCa mortality was 1.18 (1.11-1.24) based on 21 articles ( Supplementary Fig. 3 ) but with moderate, statistically significant heterogeneity (I 2 = 36%; p = 0.04).
When we included only results adjusted for potential confounders, the combined risk estimates did not change substantially (Supplementary Table 2 ). The associations between cigarette smoking and PCa death in studies completed in 1995 or earlier (RR: 1.24; 95% CI, 1.17-1.31) or afterward (RR: 1.24; 95% CI, 1.11-1.39) were similar and comparable with overall associations (Supplementary Fig. 4 ; Table 1 ). Current smoking was similarly associated with PCa mortality in studies from the United States and Europe, but not in studies from Asia; however, the latter was only based on four studies (Supplementary Table  3) .
Only a few of the studies included in our analysis provided information about PCa screening in their study populations (Supplementary Table 4 ), probably because this information was not available from most cancer registers that were the main source of outcome measurements. This limited information suggests that the association between smoking and PCa death is slightly stronger in those with no screening compared with those with PCa screening [18] .
Prostate cancer incidence
Cigarette smoking at baseline was inversely associated with incident PCa (RR: 0.90; 95% CI, 0.85-0.96) based on 33 studies (Supplementary Fig. 5 ; Table 1 ). However, results showed high heterogeneity ( 2 = 68%; p < 0.001). In meta-regression analysis, based on 15 articles [14, 17, 18, 22, 26, 31, 49, 50, 53, 56, 59, 62, 64, 65, 72] , number of cigarettes smoked per day was not significantly associated with PCa risk ( p = 0.09; Supplementary Fig. 6 ; Table  1 ). Eight articles reported on cumulative use [26, 29, 32, 50, 56, [64] [65] [66] with no significant association with incident PCa risk in meta-regression analysis (Supplementary Fig. 7 ). Only four articles reported on smoking duration and PCa risk [17, 26, 31, 53] , and none showed a clear pattern of association (Supplementary Table 1a ).
Previous smoking showed no association (RR: 1.00; 95% CI, 0.95-1.06) based on 27 articles ( Supplementary Fig. 8 ), but ever smoking showed an inverse association (RR: 0.94; 95% CI, 0.90-0.98) based on 36 articles (Supplementary Fig. 9 ) with incident PCa; however, heterogeneity in results for both groups was high ( 2 = 61%; p < 0.001, and 2 = 68%; p < 0.001, respectively).
Exclusive analysis of the results adjusted for potential confounders did not substantially change the results (Supplementary Table 2 ). The patterns of the associations between smoking and PCa risk in studies completed in 1995 or earlier were different from those in studies completed afterward (Table 1 ; Supplementary Fig. 10 ). For current smoking, the RR (95% CI) was 1.06 (0.98-1.15) for studies completed in 1995 or earlier and 0.84 (0.79-0.89) for studies completed afterward. In studies completed in 1995 or earlier, former (RR: 1.08; 95% CI, 1.01-1.16) and ever (RR: 1.06; 95% CI, 1.00-1.12) cigarette smoking showed positive associations with PCa incidence (Table 1) . The results of meta-regression analyses followed the patterns just described. This subgroup analysis substantially reduced the heterogeneity for the studies completed in 1995 or earlier: The p values for heterogeneity for current, former, and ever cigarette smoking changed from <0.001 to ≥0.18 (Table 1) . In overall analysis, incident PCa was not associated with current smoking in studies from the United States, but studies from other regions showed inverse associations. The proportion of articles from the United States to those from Europe was higher in the PSA prescreening era (10 to 6) than afterward (5 to 8). In each time period, the associations in the United States and Europe were similar (Supplementary Table 3 ).
Population attributable risk
The PARs for cigarette smoking and PCa deaths in the United States and Europe were 6.7% and 9.5%, respectively ( Table 2 ). The total number of PCa deaths attributable to cigarette smoking in these two regions combined was approximately 10 400 deaths per year.
Studies included in the systematic review but not in the meta-analysis
Of these eight articles (Supplementary Table 1b) , three reported on morality [40, 52, 73] , four reported on incidence [16, 51, 58, 74] , and one reported on both [41] , with an additional 1000 PCa deaths, 1344 incident cancers, and 225 451 cohort participants. One study reporting on current cigarette smoking (37 PCa deaths) [40] , and another study reporting on ever smoking (12 deaths) [41] found no significant associations between smoking and PCa mortality. Another study reported a RR (95% CI) of 1.02 (0.93-1.12) for the association between increments of smoking five cigarettes per day and PCa death [52] . Because these studies were small (including only a total of 122 PCa deaths), inclusion of those studies, if they had provided enough information, was unlikely to substantially change our results on PCa mortality. Results of another study with 878 PCa deaths were suggestive of a nonsignificant increased risk with smoking ≥15 cigarettes per day (RR: 1.27 for smoking ≥25 cigarettes per day), but RR was <1 for those smoking <15 cigarettes per day [73] .
Two articles (with 16 cases [41] and 524 cases [58] ) reported no significant associations between smoking and PCa risk. Another study reported a RR (95% CI) of 1.08 (0.90-1.30) for the association between increments of 10 cigarettes smoked per day and PCa risk (based on 211 cases) [51] , and two other studies reported an inverse association between smoking and PCa (363 and 230 cases; both completed after 1995) [16, 74] .
Discussion
Smoking at baseline was associated with a 24% increased risk of PCa death. Consistent with this, the meta-regression analysis showed a positive association between the number of cigarettes smoked per day and PCa death. The association between cigarette smoking and incident PCa was mixed. The overall analyses showed no or inverse associations, whereas studies completed in 1995 or earlier pointed to a positive association. Associations between tobacco products other than cigarettes and PCa were reported in a few studies, generally with high heterogeneity in the results.
Prostate cancer mortality
The association between cigarette smoking and PCa death was robust. It was observed in analyses of current, former, and ever use and in meta-regression models, which indicates a dose-response association, and persisted in subgroup analyses including when stratified by geography or study completion time. We cannot exclude residual confounding (due to imperfect measurement of other risk factors) or confounding effects of unknown risk factors, but the association was not strongly related to the confounding effects of known potential confounding factors such as age, race, diabetes, BMI, or socioeconomic status. The association did not also seem to be related to publication bias. Overall, the current epidemiological evidence suggests an association between smoking and PCa death.
Adherence to PSA testing may also be negatively associated with tobacco smoking for various reasons including lower socioeconomic status [85] [86] [87] [88] . The limited evidence shown in Supplementary Table 4 indicates that PSA screening is slightly more common in nonsmokers than smokers. However, because PSA screening reduces PCa death by approximately 21% [89] , adherence to screening must be extremely high in nonsmokers and extremely low in smokers if differences in screening adherence alone are to explain the 24% increased mortality of PCa in smokers. The patterns of association between smoking and PCa death before and after PSA screening era were almost similar, refuting any major influence of PSA screening on this association. Also, the association between smoking and PCa mortality persisted in the few studies that adjusted their results for indicators of socioeconomic status. Although for the reasons just cited socioeconomic status and screening/ detection biases are unlikely to explain all increased risk of PCa death in smokers, the slightly lower screening coverage in smokers in recent years (after the common use of PSA screening) may lead to a slightly stronger association between smoking and fatal PCa in the future if this trend continues, given that screening does reduce PCa mortality, albeit modestly.
Several studies suggested smokers may have more advanced disease at surgery and consequently a higher risk of recurrence, metastasis, and death [90] [91] [92] . This may be related to a delayed diagnosis in smokers versus nonsmokers or a stronger association of smoking with progression than PCa initiation. Smokers may also have a suboptimal response to treatment (radical prostatectomy or radiotherapy) [92] [93] [94] . Some studies have shown possible mechanistic pathways linking smoking and PCa progression; however, the evidence is sparse, and these results are sometimes only based on experimental or in vitro models. For example, increased heme oxygenase 1 (HO-1) messenger RNA expression and upregulated HO-1 protein levels are present in PCa cell lines [95] . HO-1 may have a role in tumor angiogenesis [96] . An effect of smoking on PCa progression through CpG hypermethylation of several genes has also been suggested [97] . Although this has not been studied in the prostate, nicotine can induce angiogenesis in some tissues that may lead to faster cancer progression [98] . Because aspirin use may reduce PCa mortality and recurrence [99] [100] [101] , inflammation may also have a role in PCa progression or even initiation [102] . Smoking induces inflammation in various tissues [103] , and smokers have more inflammation within the prostate than nonsmokers [104] .
Prostate cancer incidence
Our results suggest a possible association between smoking and increased PCa incidence in studies completed in 1995 or earlier, but studies completed afterward showed a null or even inverse association. It is unlikely the difference in pattern of association over time is solely related to differences in the quality of studies. Some earlier studies were large wellconducted studies. Also, if a difference in study quality was the reason for this pattern, we would expect similar patterns in the association between smoking and PCa mortality, whereas the latter association barely changed over time. The reason for this pattern is unclear. One possible explanation is that smoking may reduce the risk of indolent nonaggressive cancers that have predominated in more recent years while promoting more aggressive cancers.
The difference in the patterns of association between smoking and incident PCa in the United States and Europe in the overall analysis seems to be related to a higher proportion of studies from the United States in the pre-PSA screening era (many showing positive associations) than afterward (many showing inverse associations). Results for the United States and Europe in the analysis stratified by study completion time were not different.
Public health implications
Even if the association between smoking and PCa death is established as causal, the magnitude of association is smaller versus those reported for other smoking-related cancers including cancers of the lung and upper aero-digestive tract [105] . Therefore, the proportion of the PCa deaths attributed to smoking will be modest. However, because PCa is a common cause of cancer death, this association may have a considerable impact on cancer mortality at the population level. With a PAR of about 10%, the number of PCa deaths in Europe in 2008 attributable to smoking was approximately 8500 deaths. This further emphasizes the importance of widespread efforts to reduce cigarette smoking initiation and smoking rates, to increase smoking cessation, and perhaps to reduce the use of other tobacco products that are being aggressively marketed. Any beneficial effect of efficient tobacco control programs can also include reduced PCa mortality, beyond other protective effects against other smoking-related cancers and cardiovascular disease. Because most PCa deaths are attributable to factors other than smoking, further studies to identify these factors are required.
Strength and limitations
Strengths of this analysis include independent search and data abstraction by two researchers experienced in conducting systematic reviews; inclusion of a relatively large number of studies including several earlier articles that were missing and 22 articles published after the earlier meta-analysis [10] ; using meta-regression to examine dose-response relationships; conducting several subgroup analyses; and calculating PAR for smoking and PCa deaths in the United States and Europe. Also, because all included studies were prospective cohort studies, little information bias was expected.
Similar to any other meta-analysis of observational studies, combining the results of studies with various qualities of design and conduct may sometimes be misleading. For example, although we found little association between smoking and PCa death in Asian countries, this was based on few studies and thus no firm conclusions can be drawn. However, we performed several subgroup analyses to examine the associations in various settings. Also, the association between smoking and PCa death showed little heterogeneity, indicating that although some differences in study design and conduct across studies were inevitable, these differences had little impact on the overall associations. In other words, the results reported in various studies were significantly consistent. Similarly, there was little heterogeneity in the association between smoking and PCa incidence in studies completed in 1995 or earlier.
The high heterogeneity in results when all studies or studies completed after 1995 were considered is therefore probably because these results were from studies in populations with various screening statuses.
Although there was no indication of publication bias in our analysis, there still might be some unpublished studies with null results. Because the results of large cohort studies (even null results) are more likely to be published, any unpublished study is likely to be relatively small and consequently with no major effect on our pooled estimates that were based on 11 823 PCa deaths and 50 349 incident cases. Consistent with this, in the 63 articles on PCa risk factors that did not report any information on tobacco use and PCa (Supplement), there were only 459 PCa deaths in total and 776 incident cases in studies completed in 1995 or earlier, which is unlikely to change the corresponding results even if the associations in those studies were different from ours. There might also be errors in the attribution of PCa as the cause of death. However, because smoking history was obtained prospectively and the error is unlikely to be differential with regard to smoking status (ie, it is unlikely that a higher proportions of smokers' deaths are attributed erroneously to PCa than nonsmokers' deaths), this error is unlikely to cause the observed associations. Similarly, although we could not completely exclude the role of errors in exposure (smoking) measurement, it is unlikely that these errors at baseline were differential for eventual noncases and PCa cases. Errors in attribution of PCa stage at diagnosis would not affect the association between smoking and PCa incidence or death because our outcome occurred after the assessment of smoking and included all incident cases or deaths irrespective of the cancer stage. Another potential limitation is that only studies published in English language were considered. However, this may not have a major impact on our pooled estimates because we expected few large cohort studies on smoking and PCa that were not published in English. Finally, the association between smoking and PCa incidence and/or mortality can be underestimated in this analysis as a result of competing risks because most of the other smoking-related deaths (eg, cardiovascular and lung cancer) are more likely to happen at earlier ages compared with PCa deaths, so those smokers could no longer be in the group of smokers at risk of PCa.
Conclusions
We found a modest but statistically significant association between cigarette smoking and PCa death, with a dose-response relationship. However, the association between cigarette smoking and PCa incidence was mixed. Although our results may suggest a modest association between cigarette smoking and PCa incidence before the screening era, such an association was not observed in the studies published afterward. This may suggest that smoking is not associated with indolent PCa as identified with PSA screening. The positive association in earlier years and the association with mortality collectively provide evidence that smoking is related to aggressive PCa.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material. Flowchart of selection of studies. * When articles were indexed in both databases, only one was considered for further review. ** Two pooled studies because results from individual studies were included, three articles from studies on atomic bomb survivors (results might not generalize to the population), and four articles from two studies because there were few nonsmokers among study participants. *** Some results were provided, but the information was not sufficient to be included in the meta-analysis. The association between tobacco smoking at baseline and prostate cancer mortality in cohort studies. CI = confidence interval; NR = not reported; RR = relative risk. Huxley [12] and Rohrmann [72] had two subpopulations. The association between amount of cigarette smoking at baseline and prostate cancer mortality using the meta-regression method. The relative risk (RR) (95% confidence interval) calculated using this model for smoking one cigarette per day was 1.006 (1.001- a The p value for the association in the meta-regression analysis.
b Quantitative measure for number of cigarettes smoked (cigarettes per day). The RRs (95% CIs) are calculated using meta-regression models and
show the risk associated with increments of smoking one cigarette per day.
* Last follow-up in 1995 or earlier versus after 1995. In the results for prostate cancer mortality, the last follow-up could not be abstracted from one of the articles [12] , so the numbers of articles in the two time periods do not add up to the total number of articles.
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